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Description 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to a molding die s 
for foaming and molding a synthetic resin fbamable 
molding material into a cavity of said molding die, there- 
by forming a synthetic resin mold foam, comprising: 

a die main body having a lower die and an upper 
die removable mounted on said lower die to cover 
an opening portion of said lower die thereby foming 
an enclosed cavity therebetween, said upper die 
having an opening portion; 

a piston drive means for moving a piston in vertical 
direction; 

said piston being usually set with its leading end 
surface at a level of a lower surface of said upper 
die, but being movable down from this position by 
said piston drive means; 

the diameter of the piston being slightly smaller than 
that of the opening portion in order to form a micro- 
spacing S between the peripheral wall surface of 
the piston and the peripheral wall surface of the 
opening portion in a state In which the piston Is In- 
serted in the opening portion with the lower end sur- 
face of the piston being at a level of the lower sur- 
face of said upper die. 

[0002] A molding die of this kind is known Irom the DE 
36 22 598 A1. 

[0003] The US 4,285.893 discloses a method and de- 
vice for forming plastic cellular material in a mold. The 
mold comprises a first and a second die fomning a cavity. 
The second die is provided with an opeming portion 
which is altematively used for connecting a pouring 
head for injecting the ingredience for forming the prod- 
uct and a piston mechanism for opening and closing the 
opening portion for applying a vacuum to the cavity in 
the open position of the valve. 
[0004] Conventionally, there has been proposed in 
Japanese Utility Model Laid-open No. 58-60418, a proc- 
ess of forming an interior member for a car such as a 
cushion pad by molding a polyurethane foam molding 
material while adjusting a pressure in a cavity portion. 
[0005] The above process is configured that a cavity 
for forming a molded product is formed between a lower 
mold and a core or an intermediate mold; an upper die 
is mounted to cover the lower die and the core for form- 
ing a pressure adjusting chamber (chamber portion) be- 
tween the core and the upper die; and vent holes for 
communicating the chamber portion to the cavity are 
formed in the core, whereby air in the cavity is evacuated 
to the chamber portion through the vent holes. 
[0006] In the process disclosed in Japanese Utility 



Model Laid-open No. 58-60418, since a pressure be- 
tween the cavity and the chamber portion is adjusted 
only through the vent holes; the sizes of the vent hole 
must be enlarged and/or the number of the vent holes 
must be increased, so that the air in the cavity is locally 
released. This causes problems that the foaming bal- 
ance of the foam is lost and a lot of labor is required to 
clean burrs bitten Into the vent holes after molding. 
[0007] Further, in Japanese Patent Publication No. 
7-102583, there has been disclosed a process of mold- 
ing a polyurethane foam molding material, comprising 
the steps of reducing a pressure in a cavity of a molding 
die, and pouring and foaming a polyurethane foam 
molding material containing 100 parts by weight of a 
polyol component and 0.1-0.6 part by weight of water 
as a foaming component, thereby fluidizing the material 
and filling the cavity with the material. In this process, 
the step of reducing a pressure of the cavity of the mold- 
ing die is performed by evacuating the interior of the cav- 
ity through a gap between PL (parting line) surfaces 
formed when at least two-divided parts of the molding 
die are closed. More specifically, the interior of the cavity 
is evacuated through the gap between the PL surfaces 
by reducing a pressure in a space portion sun-ounding 
the PL surfaces of the molding die. As a result, the above 
process causes a problem that flashes bitten Into #ie 
gap between the PL surfaces are liable to be formed on 
the molded foam. 

SUMMARY OF THE INVENTION 

[0008] An object of the present Invention is to provide 
a molding die capable of efRclently molding a material 
for a synthetic resin molded foam used at a high expan- 
sion ratio, a low density, and a high yield with the least 
occurrence of burrs, and a molding process for molding 
a material for a synthetic resin molded foam using ti?e 
molding die. 

[0009] To comply with the above object, the molding 
die according to the Invention is characterized by 

a chamber member formed into a cylindrical shape 
with Its head closed, 

said chamber member being air-tightiy mounted on 
said upper die in such a manner as to cover said 
opening portion; 

the piston drive means being provided in a charnber 
formed in said chamber member; ' ' ] 

a pressure adjusting means for evacuating air in 
said chamber to reduce the pressure in said cham- 
ber; 

wherein when the air in said chamt>er is evacuat- 
ed, air in said cavity is simultaneously evacuated 
through said micro-spacing S. 
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[001 0] A preferred embodiment may be defined as fol- 
lows: 

A molding die described in (1), wherein the piston 
drive means has a cylinder with its upper and lower 
end surfaces closed, the cylinder being fbced on fix- 
ing seats, mounted on the upper die; 
a shaft of the piston is disposed in such a manner 
as to be movable in the vertical direction while alr- 
tightty passing through the upper and lower end sur- 
faces of the cylinder; 

a partitioning plate for partitioning the interior of the 
cylinder Into an upper chamber and a lower cham- 
ber is fixed, in the cylinder, on the shaft of the piston 
in such a manner that an outer peripheral surface 
of the partitioning plate is in sliding-contact with an 
inner peripheral wall surface of the cylinder; and 
air pipes for supplying or discharging air into or from 
the upper chamt>er and the lower chamber are con- 
nected to an upper side portion and a lower side 
portion of the cylinder, respectively; 

whereby the piston is vertically moved or the lead- 
ing end surface of the piston is set at the level of the 
lower surface of the upper die by adjusting air pressures 
in the upper chamt>er and the lower chamber. 

(3) A molding die described In (1) or (2), wherein 
the synthetic resin molded foam Is a flexible poly- 
urethane molded foam. 

(4) A molding process of molding a synthetic resin 
foamable molding material into a synthetic resin 
molded foam using the die described in (1) or (2), 
comprising the steps of: 

supplying the synthetic resin foamable molding 
material In the cavity under atmospheric pres- 
sure, and closing the molding die; 
evacuating air in the chamber formed in tiie 
chamber member by operation of the pressure 
adjusting means, and also evacuating air in the 
cavity through the micro-spacing to reduce a 
pressure in the cavity; and 
foaming and molding the synthetic resin foam- 
able molding material. 

(5) A molding process described in (4), wherein the 
synthetic resin molded foam is a flexible poty- 
urethane molded foam. 

[001 1] According to the molding die and molding proc- 
ess of the present invention, a molding material for a 
synthetic resin nK)fded foam is poured in the cavity of 
the molding die under atmospheric pressure, followed 
by reducing a pressure in the cavity, and the material is 
foamed and molded under the reduced pressure. As a 
result, it is possible to increase a high expansion ratio 
for the molding material and hence to form a synthetic 



resin molded foam having a low density by supplying a 
reduced amount of the material. Furthemnore, a pres- 
sure In the molding die Is reduced; consequently, as 
compared with the conventional process, a lightweight 

s product can t>e produced with less occurrence of burrs 
or flashes. Since occurrence of burrs or flashes is re- 
maricabiy decreased or eliminated, it is possible to sig- 
niflcantly simplify the finishing step and the repairing 
step. Even if burrs or flashes are bitten and formed in 

^0 the spacing between the outer peripheral wall surface 
of the leading end portion of the piston and the periph- 
eral wall surface of the opening portion, they can be eas- 
ily cleaned because the opening portion can be opened 
by moving up or down the piston. Therefore, the present 

IS invention can solve the disadvantages of the above-de- 
scrit)ed related art document, Japanese Utility Model 
Laid-open No. 58-60418, and particulariy, the present 
invention is suitable for forming a molded foam having 
an open cell structure such as a flexible polyurethane 

20 foam. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0012] 

25 

Fig. 1 is a schematic sectional view showing one 
embodiment of the present invention; and 
Fig. 2 is an enlarged sectional view showing ia 
chamber member and its neighborhood in the em- 
30 bodiment shown in Fig. 1. 

DETAILED DESCRIPTION OF THE PREFERRED ' ?' 
EMBODIMENTS 

35 [001 3] A molding process for a synthetic resin molded 
foam according to the present invention is particulariy 
suitable for mblding a material for a synthetic resin mold- 
ed foam having an open cell structure such as a flexible 
polyurethane molded foam or a closed cell structure, 

40 and is effective for forming an interior member for a car 
such as a cushion pad. 

[0014] Fig. 1 shows a molding die according to one 
embodiment of the present invention. Referring to Fig. 
1, a molding die 1 Includes a recessed lower die 2 and 

45 an upper die 3 disposed to cover an upper opening por- 
tion of the lower die 2. The lower die 2 and the upper 
die 3 are removable from each other. It should be noted 
that the upper die 3 may be fixed on a frame and the 
lower die 2 may be mounted or dismounted on or from 

50 the upper die 3 by a suitable means such as an air bag. 
When the lower die 2 and tiie upper die 3 are joined to 
each other as shown in Fig. 1 , a cavity 4 is formed ther- 
ebetween. Reference numeral 5 indicates a ring-like 
pacldng interposed between the lower die 2 and the up- 

55 per die 3 for keeping air-tightness of a parting portion 
between the lower die 2 and the upper die 3. 
[001 5] The upper die 3 has a truncated-cone shaped 
opening portion 6 with its diameter gradually increased 
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from the upper end portion to the lower end portion. A 
chamber member 7 fonmed Into a cylindrical shape with 
Its head closed Is mounted on an upper surface of the 
upper die 3 In such a manner as to cover the above 
opening portion 6. A ring-like packing 7a Is interposed s 
between a lower end surface of the chamber member 7 
and the upper surface of the upper die 3 for keeping air* 
tightness therebetween. The interior of the chamber 
member 7 defines a chamt>er 8. Two fixing seats 9 which 
are L-shaped In cross-section and spaced from each 
other at a specific distance are fixed, within the chamber 
8, on the upper surface of the upper die 3 at an upper 
edge of the opening portion 6. A cylinder 10 with its up- 
per and lower ends closed is disposed between these 
seats 9 in such a manner that a lower portion of the cyl- 
inder 10 is fixed to the seats 9. 
[0016] Reference numeral 11 indicates a piston hav- 
ing a piston shaft 12 projecting from a central portion of 
an upper end surface of the piston 11. The upper end 
portion of the piston shaft 12, as shown in Fig. 2, air- 
tightly passes through both the lower end surfece and 
the upper end surface of the cylinder 10 and further it 
vertically movably projects upward from the upper end 
surface of the cylinder 10. In Fig. 2, reference numerals 
13 and 14 indicate bearings. A ring-like partitioning plate 
15 Is fixed, within the cylinder 10, on the piston shaft 12. 
An outer peripheral surface of the partitioning plate 15 
is In sllding-contact with an Inner peripheral surfeoe of 
the cylinder 10 through a ring-like packing 16. The par- 
titioning plate 15 air-tightly partitions the interior of the 
cylinder 1 0 into an upper chamber 17 and a lower cham- 
ber 18. An upper side portion and a lower side portion 
of the cylinder 10 are connected to one-ends of air pipes 
19 and 20 for supplying or discharging pressurized air 
into or from the upper chamber 17 and the lower cham- 
ber 18, respectively. The other ends of the air pipes 19 
and 20 air-tightly pass through the chamber member 7, 
and are connected to an air supply/discharge unit (not 
shown) such as an air compressor. The air supply/dis- 
charge unit is operated to adjust air pressures in the up- 
per and lower chambers 17 and 18. This allows the par- 
titioning plate 15 to move in the vertical direction or stop 
at a specific position. As a result, the piston shaft 12 
integrated with the partitioning plate 15 and the piston 
11 connected to the leading end portion (lower end por- 
tion) of the piston shaft 12 are allowed to move in the 
vertical direction or stop at specific positions. 
[001 7] The air pressures In the above upper chamber 
17 and the lower chamber 18 are adjusted so that the 
piston 11 is usually positioned within the opening portion 
6 with the leading end surface (lower end surface) of the 
piston 11 being set at a level of the lower surface of the 
upper die 3 around the opening portion 6. The piston 11 
is formed into a truncated-cone shape similar to that of 
the opening portion 6. To more specific, the diameter 
of the truncated-cone shape of the piston 1 1 is set to be 
slightly smaller than that of the truncated-cone shape of 
the opening portion 6 in order to form a micro-spacing 



5 between an outer peripheral wall surface of the piston 
11 and a peripheral wall surface of the opening portion 

6 in a state in which the piston Ills inserted in the open- 
ing portion 6. With this configuration, the cavity 4 is com- 
municated to the chamber 8 through the micro-spacing 
S and a gap between both the seats 9. The diameter of 
a portion of the piston shaft 12 extending downward 
from the lower end surface of the cylinder 10 is gradually 
increased toward the lower end portion, and thereby the 
lower end surface of the piston 11 shown in Rg. 2 Is 
locked so as not to be moved upward from the lower 
surface of the upper die 3. The piston 11 is moved down 
by increasing the air pressure in the upper chamber 17 
than that of the lower chamber 18, with a result that the 
opening portion 6 is opened as shown by a chain line In 
Fig.1. 

[0018] Reference numeral 21 indicates a pressure 
adjusting unit which includes a connecting member 23 
having an air communicating hole 22 communicated to 
the interior of the chambers. One-ends of an evacuating 
pipe 25 and an air intake pipe 27 are connected to the 
air communicating hole 22 of the connecting member 
23. An evacuating valve 24 Is interposed in the evacu- 
ating pipe 25 and an air intake valve 26 is interposed in 
the air intake pipe 27. The other end of the evacuating 
pipe 25 is connected to a vacuum pump 28. Reference 
numeral 29 indicates a control unit. On the basis of a 
command supplied from the control unit 29, the air in- 
take valve 26 is closed while the evacuating valve 24 is 
opened and the vacuum pump 28 is operated to evac- 
uate air in the chamber 8; or the air intake valve 26 is 
opened while the evacuating valve 24 is closed to allow 
extemal air to flow in the chamber 8 through the air in- 
take valve 26. A pressure sensor 30 for detecting a pres- 
sure in the chamber 8 is connected to the control unit 
29 through a lead wire 31 . On the basis of a signal sup- 
plied from the pressure sensor 30. the control unit 29 
operates the vacuum pump 28 and opens/doses the 
evacuating valve 24 and the air Intake valve 26. Thus, 
when the air Intake valve 26 is closed while the evacu- 
ating valve 24 is opened and the vacuum pump 28 Is 
operated on the basis of a command from the control 
unit 29, air In the chamber 8 Is evacuated to reduce a 
pressure In the chamber 8, and also air in the cavity 4 
passes through the micro-spacing S and is evacuated 
to the exterior through the chamber 8 to reduce a pres- 
sure in the cavity 4. When operation of the vacuum 
pump 28 is stopped and the evacuating valve 24 is 
closed while the air intake valve 26 is opened, the pres- 
sure in the chamber 8 is retumed into atmospheric pres- 
sure and also the pressure In the cavity 4 Is retumed 
Into atmospheric pressure through the micro-spacinig S; 
[0019] In the case of forming, using the above molclinji 
die, a molded product with a shape corresponding to the 
cavity 4 by molding a flexible polyurethane foam mold- 
ing material into the cavity 4, the molding material is in- 
troduced in the lower die 2 In a state that the upper die 
3 mounted with the piston 11 whose lower end surface 
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is set at the level of the lower surface of the upper die 3 
is not set on the lower die 2. The upper die 3 is then set 
on the lower die 3. followed by closing the air intake 
valve 26 while opening the evacuating valve 24 and op- 
erating the vacuum pump 28, so that air in the chamk)er 
8 is evacuated to the exterior to reduce a pressure in 
the chamt)er 8 and also air in the cavity 4 is evacuated 
to the exterior through the micro-spacing S to reduce a 
pressure in the cavity 4. When the pressure sensor 30 
detects that a degree of reduction in pressure in the 
chamt)er 8 reaches a predetemnined value, operation of 
the vacuum pump 28 and opening/closing of the evac- 
uating valve 24 and air intake valve 26 are controlled on 
the basis of a command supplied from the control unit 
29 for keeping the degree of reduction in pressure at the 
specific value. To be more specific, when the pressure 
In the chamber 8 Is higher than a setting value, the evac- 
uating valve 24 is opened to evacuate air in the chamber 
8, while when it is lower than the setting value, the air 
intake valve 26 Is opened to allow extemal air to flow in 
the chamber 8. 

[0020] The molding material is foamed and molded in 
the cavity under such a reduced pressure, followed by 
removal of the upper die 3 from the lower die 2, and a 
molded product is released from the lower die 2. 
[0021 ] After removal of the upper die 3 from the lower 
die 2 as described above, the piston 11 is moved down 
as shown by the chain line in Fig. 1 to open the opening 
portion 6. and burrs bitten into the spacing S are 
cleaned. 

[0022] The degree of reducti on i n pressure I n the cav- 
ity 4 may be in a range of 0.133 to 6.65 N/cm^ (10 to 
500 mm Hg), preferably, in a range of 1,33 to 3,99 N/ 
cm2 (100 to 300 mm Hg). The degree of reduction In 
pressure exerts an effect on a lowering degree of the 
density of the molded product. 
[0023] The micro-spacing S may be in a range of 0.05 
to 2 mm, preferably, In a range of 0.05 to 0.5 mm. more 
preferably, in a range of from 0.05 to 0.2 mm. The diam- 
eter of the lower end portion of the opening portion may 
be in a range of 30 to 400 mm, preferably, in a range of 
100 to 200 mm. It should be noted that a plurality of 
opening portions may be provided depending on the vol- 
ume of a molded product. 

EXAMPLE 

[0024] The present Invention will be more cleariy un- 
derstood with reference to the following example: 

Example 

[0025] In this example, molding was performed using 
the molding die shown In Figs. 1 and 2. A dry pump 
(KRX-3SS. produced by Orion Co.. Ltd) having a suction 
ability of 235 L/min was used as the vacuum pump. A 
high vacuum solenoid valve (working pressure range: 
10-« • 1,33 N/cm2 -2-105 N/cm2 (10^ Ton--2kgf/cm2). 



CKD HVB type) was used as each of the evacuating 
valve and the air intake valve. A pressure transmitter 
(KH 25, produced by Nagano Keiki Seisakusho, Ltd.) 
having a pressure range of -5 to 5 N/cm^ (-0.5 to 0.5 kgV 

5 cm^) was used as the pressure sensor. The micro-spac- 
ing S was set at 0.1 mm and the diameter of the lower 
end portion of the opening portion 6 was set at 200 mm. 
The cavity of the molding die was set at 28.7 dm^. A 
polyurethane foam molding material was selected on 

10 the basis of a prescriptton for a generalized HR foam for 
bag molding (produced by Bridgestone Corporation). 
This molding material is freely foamed without use of a 
molding die Into a product with a density of 0.035 g/cm3. 
[0026] First, the molding material of 1300 g .was 

15 poured in a cavity of a conventional molding die under 
atmospheric pressure (that is, in the condition with no 
reduction in pressure), and foamed and molded. As a 
result, a molded foam having a density of 0.042 g/cm^ 
was obtained. Any molded foam having a density lower 

20 than 0.042 g/cm^ was not obtained. Further, it was ob- 
served that the molded foam had many hardened flash- 
es formed by being bitten into a parting portion between 
the lower die and upper die. 

[0027] Next, the molding material of 1100 g was 

25 foamed and molded using the molding die shown in 
Figs. 1 and 2 in a condition that a pressure in the cavity 
was reduced 1,33 N/cm^ (into 1 00 mm Hg). As a resultV 
a molded foam having a density of 0.038 g/cm^ was ob- 
tained. Further, it was observed that the molded foam 

30 had little bun^. 

[0028] The molding material of 970 g was then 
foamed and molded using the same molding die under 
a condition that the pressure In the cavity was reduced 
into 3.99 N/cm^ (300 mm Hg). As a result, a molded 

35 foam having a density of 0.030 g/cm^ was obtained. Fur- 
ther, it was observed that the molded foam had no burrs. 
[0029] While the preferred embodiment of the present 
invention has been described using specific temns. such 
description is for illustrative purposes only, and it is to 

40 be understood that many changes and variations'may 
be made without departing from the spirit or scope of 
the following claims. 



45 Claims 

1 . A molding die for foaming and molding a synthetic 
resin foamable molding material Into a cavity (4) of 
said molding die, thereby fomning a synthetic resin 
50 mold foam, comprising: 

a die main body (1) having a lower die (2) and 
an upper die (3) removably mounted on said 
lower die to cover an opening portion of said 
55 lower die (2) thereby foming an enclosed cavity 

(4) therebetween, said upper die having an 
opening portion (6); 
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a piston drive means (10,15,17,18) for moving 
a piston (11) in vertical direction; 

said piston (11) being usually set with its lead- 
ing end surface at a level of a lower surfece of ^ 
said upper die (3), but being movable down 
from this position by said piston drive means 
(10.15,17.18); 

the diameter of the piston (11) being slightly io 
smaller than that of the opening portion (6) in 
order to form a micro-spacing S between the 
peripheral wall surface of the piston (11) and 
the peripheral wall surface of the opening por- 
tion (6) in a state in which the piston (11) is in- ^5 
serted in the opening portion (6) with the lower 
end surface of the piston (11) being at a level 
of the lower surfiace of said upper die (3), 

characterized by a chamber member (7) 20 
formed Into a cylindrical shape with Its head closed, 

said chamber member (7) being air-tightly 
mounted on said upper die (3) in such a manner 
as to cover said opening portion (6); 

the piston drive means (10.15,17,18) being pro- 
vided in a chamber (8) formed in said chamber 
memt)er (7); 

30 

a pressure adjusting means (24,26,28,29) for 
evacuating air in said chamber (8) to reduce the 
pressure in said chamber (8); 

wherein when the air in said chamber (8) is 35 
evacuated, air in said cavity (4) is simultaneously 
evacuated through said microspacing S. 

2. A molding die according to claim 1 , wherein said 
piston drive means (10,15,17,18) has a cylinder 40 
(10) with Its upper and lower end surfaces closed, 
said cylinder being fixed on fixing seats (9) mounted 
on said upper die (3); 

a shaft (12) of said piston (11) is disposed in 45 
such a manner as to be nrK>vable in the vertical 
direction while air-tightly passing through the 
upper and lower end surfeces of said cylinder 
(10): 

50 

a partitioning plate (15) for partitioning the inte- 
rior of said cylinder into an upper chamber (17) 
and a lower chamber (18) is fixed, in said cyl- 
inder, on said shaft (12) of said piston (11) In 
such a manner that an outer peripheral surface 55 
of said partitioning plate 815) is in sliding-con- 
tact with an inner peripheral wall surface od 
said cylinder (10); and 



air pipes (19,20) for supplying or discharging 
air into or from said upper chamber (17) and 
said lower chamber (18) are connected to an 
upper side portion and a lower side portion of 
said cylinder (10), respectively; 

whereby said piston (11) is vertically moved or 
the leading end surface of said piston is set at 
a level of the lower surface of said upper die by 
adjusting air pressures In said chamber (17) 
and said lower chamber (18). 

3. A molding die according to claim 1 or 2, wherein 
said synthetic resin molded foam is a flexible poly- 
urethane molded foam. 

4. A molding die according to one of claims 1 to 3. 
characterized in that the micro-spacing S Is in a 
range of 0,05 to 2 mm. 

5. A molding process of molding a synthetic resin 
foamable molding material into a synthetic resin 
molded foam using said die according to claim 1 or 
2, comprising the steps of: 

supplying the synthetic resin foamable molding 
material in said cavity (4) under atmospheric 
pressure, and closing said molding die (1); 

evacuating air in said chamber (8) formed in 
said chamber member (7) by operation of said 
pressure adjusting means (24,26,28,29), and 
also evacuating air In said cavity (4) through 
said micro-spacing S to reduce a pressure in 
said cavity; and * ' 

foaming and molding said synthetic resin foam- 
able molding material. 

6. A molding process according to claim 5, wherein 
said synthetic resin molded foam Is a flexible poly- 
urethane molded foam. 



Patentansprtiche 

1. Schaumform zum Schaumen und Gie&en eih^s 
synthetischen Kunststoff-Schaummaterials In eir 
nen Hohlraum (4) einer Schaumform, wodurch ein 
synthetisch gefbrmter Kunststotfschaum gebildet 
wird, mit: 

einem Form-Hauptkorper (1) mIt einer unteren 
Form (2) und einer ol)eren Form (3), welche 
entfembar auf solche Weise auf der unteren 
Form angebracht ist, daE sie einen Offnungs- 
bereich der unteren Form (2) verschiie&t und 
zwischen ihnen ein geschlossener Hohlraum 
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(4) gebildet wlrd, welche obere Form einen Off* 
nungsberetch (6) umfaQt; 
einem Kolben-Antriebsmittel (10, 15. 17. 18) 
zur Bewegung eines Kolbens (11) in vertikaler 
Richtung; 5 
welcher Kolben (11) gewohnllch mit seiner vor- 
auslaufenden Endflache auf einer Hdhe mit ei- 
ner unteren Oberflache der oberen Fonn (3) 
angeordnet ist, jedoch aus dieser Stellung 
durch das Kolben-Antriebsmittel (10. 15. 17. io 
18) abwarts t>ewegllch ist; 
und der Durchmesser des Kolbens (11) gering- 
fugig grower ist als derjenige des Offhungsbe- 
reichs (6). so dad ein sehr Iclelner Zwischen- 
raum S zwischen der Umfangswandoberflache is 
des Kolbens (11) und der Umfangswandober- 
flache des Offhungsbereichs (6) in einer Stel- 
lung gebildet wird. in welcher der Kolben (11) 
so in den (!>fFnungst}ereich (6) eingesetzt ist. 
dafl die untere Endflache des Kolbens (11 ) sich 20 
auf einer Hohe mit der unteren Oberflache der 
oberen Form (3) befindet, 
gekennieichnet durch ein Kammer-Element 
(7), das zylindrisch mit einem geschlossenen 
Kopf geformt ist, 25 
welches Kammer-Element (7) luftdicht auf sol- 
che Weise auf der oberen Fomn (3) angebracht 
ist. dail der Offhungsbereich (6) verschlossen 
ist; 
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v/obe'i das Kolben-Antriebsmittel (10, 15, 17, 
18) in einer Kammer (8) in dem Kammer-Element 

(7) angeordnet ist. 

sowie durch ein Druck-Einstellorgan (24, 26, 
28, 29) zum Evai(uieren von Luft aus der Kammer 35 

(8) zur Venninderung des Dnjci(s in der Kammer 
(8); 

wobei dann. wenn die Luft aus der Kammer 
(8) evakuiert wind, die Luft in dem Hohlraum (4) 
gleichzeitig durch den sehr Ideinen Zwischenraum <o 
S evakuiert wird. 

2. SchSumform gemaQ Anspaich 1, bei welcher das 
Kolben-Antriebsmittel (10, 15, 17. 18) einen Zylin- 
der (10) mit geschlossenen ot>eren und unteren 45 
Endflachen umfaf^t. welcher Zylinder auf Befesti- 
gungs-Sitzen (9) befestigt ist. die an der oberen 
Fom (3) befestigt sind; 

eine Stange (12) des Kolbens (11) auf solche so 
Weise angeordnet ist. dall sle in vertikaler 
Richtung beweglich ist, wahrend sie luftdicht 
durch die oberen und unteren Endfl3chen des 
Zylinders (10) gefuhrt ist; 

eine Teilungsplatte (15) zum Teilen des inneren ss 
des Zylinders in eine obere Kammer (17) und 
eine untere Kammer (18) in dem Zylinder an 
der Stange (12) des Kolbens (11) auf solche 



Weise befestigt ist, da(^ eine auHere Umfangs- 
oberilache der Teilungsplatte (15) im Gleitkon- 
takt mit einer inneren Umfangsoberfldche des 
Zylinders (10) steht, und 
Luftleitungen (19, 20) zum Zufuhren odeF At>- 
lelten von Luft in die oder aus der oberen Kam- 
mer (17) und unteren Kammer (18) heraus je- 
weils an einen oberen Seitenbereich und einen 
unteren Seitenbereich des Zylinders (10) ange- 
schlossen sind; 

wodurch der Kolben (11) vertikal bewegt wind 
Oder die vorauslaufende Endflache des Kol- 
bens auf einer Hdhe mil der unteren Oberflache 
der ot}eren Fomi gehalten wird. indem die Luft- 
drucke in der Kammer (17) und der unteren 
Kammer (18) eingestellt werden. 

3. Schdumfbrm gema& Anspruch 1 oder 2. bei wel- 
cher das synthetische KunststofF-Schaummateriai 
ein flexibler Polyurethan-Schaum Ist. 

4. Schaumfonm gemali einem der Anspruche 1 bis 3, 
dadurch gekennzeichnet, daft der sehr kleine 
Zwischenraum S in einem Bereich zwischen 0,05 
bis 2 mm liegt, 

5. Giefiverfahren zum Giellen eInes synthetlschen 
Kunststoff-Schaummaterials zu einem synthetisch 
geschaumten Kunststoff unter Verwendung . der 
Form gemaH Anspruch 1 oder 2. mit folgenden 
Schritten: 

ZufQhren des synthetlschen Kunststoff- 
Schaummaterials in den Hohlraum (4) unter At- 
mospharendrijck und Schlie&en der Schaum- 
form (1); 

Evakuieren von Luft aus der in dem Kammer- 
Element (7) gebildeten Kammer (8) durch Be^ 
tatigung der Druck-Einstellorgane (24, 26; 28. 
29), und femer Evakuieren von Luft aus dem 
Hohlraum (4) durch den sehr klelnen Zwischen- 
raum S zur Verminderung eines Drucks in dem 
Hohlraum; und 

Schaumen und Gief^en des synthetlschen 
Kunststoff-Schaummaterials. 

6. GieQverfahren gemaft Anspruch 5, bei welchem der 
synthetische KunststoffSchaum ein flexibler Polyu- 
rethan-Schaum ist 



Revendications 

1 . Moule pour {'expansion et le moulage d'une r^slne 
synthdtique constituent une mati^re expansit>le ii 
mouler. dans une cavity (4) dudit moule, en formant 
ainsi une mousse de r^slne synth6tique moul6e. 
comprenant : 
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un corps principal (1) de moule ayant une partie 
inf^rieure (2) de moule at une partie sup^rieure 
(3) de moule montSe de manl^re amovible sur 
ladite partie tnfSrieure de moule pour couvrir 
une partie d'ouverture de ladite partie infdrieure ^ 
(2) de moule en formant de la sorte entre elles 
une cavity ferm^ (4), ladite partie sup^rieure 
de moule ayant une partie d'ouverture (6) ; 
un moyen d'entramement (10, 15, 17, 18) de 
piston servant d actionner verticalement un pis- fo 
ton (11); 

ledit piston (11) etant g^n^ralement mont6 
avec sa surface d*extr6mitd avant au niveau 
d*une surface inf6rieure de ladite partie sup6- 
rieure (3) de moule mais pouvant descendre 
depuis cette position sous Taction dudit moyen 
d'entratnement (10. 16, 17. 18) de piston ; 
le diamdtre du piston (11) dtant Idgdrement in- 
f^rieur d celui de Touverture (6) afin de former 
un micro-espace S entre la surface de la paroi 20 
p6riph6rique du piston (11) et la surface de la 
paroi p6ripli6rique de la partie d'ouverture (6) 
dans une situation dans laquelle le piston (11) 
est Ins6rd dans la partie d'ouverture (6), la sur- 
face d'extrdmitd inf^rieure du piston (11) dtant 
au niveau de (a surface inf^rieure de ladite par- 
tie sup^rieure (3) de moule, 

caractdrisd par un §l6ment de cliambre (7) 
dot^ d'une forme cylindrique ferm^e dans le haut, 30 

ledit §l6ment de chambre (7) 6tant montde de 
manidre dtanche d i'air sur ladite partie sup^rieure 
(3) de moule de mani^re d couvrir ladite partie 
d'ouverture (6) ; 

le moyen d'entrBTnement (10, 15. 17, 18) de 35 
piston ^tant dispose dans une chambre (8) form^ 
dans ledit dl^ment de chambre (7) ; 

un moyen de r6glage (24, 26, 28. 29) de pres- 
sion servant d 6vacuer I'air present dans ladite 
chambre (8) afin de r6duire la pression dans ladite 40 
chambre (8) ; 

dans lequel, lorsque I'air present dans ladite 
chambre (8) est 6vacu6, I'air present dans ladite ca- 
vity (4) est slmultan6ment 6vacu6 via ledit micro- 
espace S. ^ 

Moule selon la revendication 1, dans lequel ledit 
moyen d'entraTnement (10, 15. 17. 18) de piston 
comporte un cyllndre (10) dont les surfaces d'extr6- 
mit^s sup^rieure et inf^rieure sont fermSes, ledit cy- so 
lindre dtant fix6 sur des sieges de fixation (9) mon- 
ths sur ladite partie sup^rieure (3) du moule ; 



une cloison (15) servant k diviser llnt^rieur du- 
dit cylindre en une chambre sup^rieure (17) et 
une chambre infdrieure (18) est fix^, dans ledit 
cylindre. sur ledit arbre (12) dudit piston (11) de 
fagon qu'une surface p6riph6rique ext6rieure 
de ladite cloison (15) soil en contact d giisse- 
ment centre une surface de paroi p^riph^rique 
intdrieure dudit cylindre (10) ; et 
des tuyaux (19, 20) d'air servant k foumir ou d 
refouler de I'air dans ou depuis ladite chambre 
sup^rieure (17) et ladite chambre infSrieure 
(18) sont respectivement relics d une partiie.lii- 
t6rale sup6rieure et une partie latdrale inf^rleu- 
re dudit cylindre (10) ; 

gr§ce d quoi ledit piston (11) se ddplace verti- 
calement ou la surface d'extr^mit^ avant dudit 
piston est plac^e au niveau de la surface inf6- 
rieure de ladite partie supdrieure du moule en 
r^glant les presslons d'air dans ladite chambre 
(17) et ladite chambre inf6rieure (18). 

3. Moule selon la revendication 1 ou 2, dans lequel 
ladite mousse de rSslne syrtthdtique moul6e est 
une mousse de polyur6thanne souple moul^e. 

4. Moule selon Tune quelconque des revendications 1 
d 3, caFact6rls6 en ce que te micro-espace S me- 
sure entre 0,05 et 2 mm. 

5. Procdd6 de moulage d'une r6sine synth^tique ex- 
pansible formant la mati§re d mouler sous la forme 
d'une mousse de rdsine synth6tique moul§e en uti- 
lisant ledit moule selon la revendication 1 ou 2 , oom- 
prenant les 6tapes consistent d : 

introduire la r^sine synth6tique expanslbieTfor:- 
mant la matl^re d mouler dans ladite cavit<§^'(4) 
d la pression atmosphdrique, et fenmer ledit 
moule (1) ; 

6vacuer I'air present dans ladite chambre (8) 
form6e dans ledit ^I6ment de chambre (7) sous 
Taction dudit moyen (24. 26. 28, 29) de r^glage 
de pression et dvacuer 6galement I'air present 
dans ladite cavity (4) via ledit micro-espace S 
afin de r^uire la pression dans ladrte cavitd ; et 
expanser et mouler ladite r^sine synth^tique 
expansible formant la mati^re d mouler. 

6. Proc6d6 de moulage selon la revendication 5, dans 
lequel ladite mousse de r^sine synth^tique moul6e 
est une mousse de polyurdthanne souple moulSe. 



un arbre (12) dudit piston (11) est dispose de 
manidre d §tre mobile verticalement tout en S5 
passant d'une mani§re dtanche d I'air d travers 
les surfaces d'extr6mit6s sup^rieure et Inf6- 
rieure dudit cylindre (10) ; 
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